Inhibition of vascular endothelial growth factor/vascular permeability factor action blocks estrogen-induced uterine edema and implantation in rodents.
Estrogen induces a rapid increase in microvascular permeability in the rodent uterus, leading to stromal edema and a marked increase in uterine wet weight. This edema is believed to create an environment optimal for the growth and remodeling of the endometrium in preparation for implantation and pregnancy. Increased endometrial microvascular permeability also occurs in conjunction with implantation. Estrogen-induced uterine edema is immediately preceded by an increase in the expression of vascular endothelial growth factor (VEGF), a potent stimulator of microvascular permeability. The objective of this study was to determine to what degree immunoneutralization of VEGF would interfere with a) estradiol-induced uterine edema and b) pregnancy. In the first set of experiments, immature female rats were injected with either VEGF antiserum or normal rabbit serum (NRS) prior to 17beta-estradiol treatment. Rats treated with estradiol alone showed a 57% increase in uterine wet weight at 6 h compared with controls. Injection of 200 or 300 micro l of VEGF antiserum reduced the response to only 20% and 10% above controls, respectively. In the second set of experiments, young adult female mice were treated with 100 micro l of either VEGF antiserum or NRS at 1200 h on the fourth day after mating. NRS-treated mice had normal pregnancies. VEGF antiserum, however, completely blocked pregnancy. When VEGF antiserum-treated females were examined on Day 5 for the presence of implantation sites, none were found. These results show that a) VEGF is the major mediator of estrogen-induced increase in uterine vascular permeability and b) VEGF-induced edema is absolutely essential for implantation to take place.